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DETAILED ACTION 

Claim Rejections - 35 USC §103 
1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 2-3 6, 18-19, 70, 71 and 74 rejected under 35 U.S.C. 103(a) as being unpatentable 
over Troutman (USPN 6157356) in view of Asari et al. (USPN 5644329). 

Regarding claims 2-3, 6, 18-19, 70, 71 and 74, Troutman teaches that a Gray-scale 
operation of the display in terms of dividing the frame time T. sub. f into multiple sub-frames 
T.sub.sfk and addressing all row lines during each sub-frame time. Troutman discloses that each 
column line is either V.sub.h or V.sub.l during the line time, and this voltage is written into the 
storage capacitor (104) of all pixels along the activated row line. Troutman also teaches that for n 
bits of gray scale, there are n sub-frames, and the sum of all sub-frame times equals the frame 
time T.sub.f Troutman discloses that a pixel's luminance which is proportional to the sub-frame 
time, and each of the sub-frame times is weighted to produce the 2.sup.n gray scale levels. (Col. 
3, lines 23-33). Furthermore, Troutman discloses a display with M rows and N columns, each 
sub-frame requiring M.times.N bits of data, and these are stored in a buffer memory. Troutman 
indicates the time required to transfer all M.times.N bits is the write time T.sub.w, and this time 
must be less than the sub-frame time for the least significant bit. (col. 3, lines 23-33). 

Troutman doest not teach "simultaneously with outputting a signal having a value of a 
signal level via each of signal lines, the value of the signal level being selected from values of a 
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plurality of signal levels in accordance with digital image data and the number of the plurality of 
signal levels being fewer than the number of display gray scales". 

Asari et al. (USPN 5644329) on the other teaches during a selection time, an L number of 
signals developed on the time axis are applied to row electrodes as shown in formula (5). Asari 
teaches that when a liquid crystal display element is driven, the L number of signals re dispersed 
in one frame and applied to row electrodes whereby a relaxation phenomenon of liquid crystal 
can be suppressed. Asari illustrates a reduction of the contrast ratio of a Uquid crystal display 
element, which can be suppressed by dispersing the L number of signals in one frame and 
applying the signals. See col. 11, lines 8-25, Fig. 2 and formula (5). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Troutman's display system to adapt Asari' s number of signals, L 
as expressed in formula 5 (col. 4, line 50). One would have been motivated in view of the 
suggestion in Asari that that manipulating L with respect to expression (5) would provide the 
desired signal value and the number of signal levels. The use of signal value determination helps 
form an appropriate data signal in a display system as taught by Asari. 

Allowable Subject Matter 

2. Claims 8-9, 13-14, 24-25, 29-30, 34-35, 40-41, 46-47, 52-53, 58-59, 64-65, 76-77, 81-82, 
86-87, 90, 92-93, 96, 98-99 and 102 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the Umitations of 
the base claim and any intervening claims. 
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3. Claims 1, 4-5, 7, 10-12, 15-17, 20-23, 26-28, 31-33, 36-39, 42-45, 48-51, 54-57, 60-63, 
66-69, 72-73, 75, 78-80, 83-85, 88-89, 91, 94-95, 97 and 100-101 are allowed. 

Regarding claim 1, prior art does not teach A method of driving an active matrix display 
device wherein one frame comprises a plurality of sub-frames each comprising a write time and 
a hold time and a gray scale display is brought about by the cumulative effect of the hold times 
the method comprising the steps of simultaneously with outputting a signal having a value of a 
signal level via each of signal lines, the value of the signal level being selected from values of a 
plurality of signal levels in accordance with digital image data and the number of the plurality of 
signal levels being fewer than the number of display gray scales, randomly scanning scan lines 
other than one predetermined scan line in a predetermined sequence in the hold time of each of 
the sub-frames corresponding to the one predetermined scan line so that any one sub-frame is not 
written to any one scan Une more than once wherein one frame period is such that in each 
respective scan line, the writing of each of the plurality of sub-frames is substantially brought 
about and the hold time of each of the sub-frames is ensured to bring about gray scale display 
driving. 

Regarding claim 4, prior art does not teach a method of driving an active matrix display 
device wherein one frame comprises a plurality of sub-frames each comprising a write time and 
a hold time and a gray scale display is brought about by the cumulative effect of the hold times, 
the method comprising the steps of simultaneously with outputting a signal having a value of a 
signal level via each of signal lines, the value of the signal level being selected from values of a 
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plurality of signal levels in accordance with digital image data and the number of the plurality of 
signal levels being fewer than the number of display gray scales, driving the display device such 
that the period of the frame is set to NH[1+K(2"' -1)]=NHL where N is the number of 
sub-frames, H is a horizontal scanning period, 1:2:4:. ..:2N-1 is the weightings of the hold times, 
L is the number of scan lines, and K is a positive integer. 

Regarding claim 5, prior art does not teach a method of driving an active matrix display 
device wherein one frame comprises a plurality of sub-frames each comprising a write time and 
a hold time and a gray scale display is brought about by the cumulative effect of the hold times, 
the method comprising the steps of simultaneously with outputting a signal having a value of a 
signal level via each of signal lines, the value of the signal level being selected from values of a 
plurality of signal levels in accordance with digital image data and the number of the plurality of 
signal levels being fewer than the number of display gray scales, driving the display device such 
that the period of the frame is set to NH[1- FK(i)] = NHL where N is the number of sub-frames, 
H is a horizontal scanning period, KW is the weighting of the hold time of the period of an ith 
sub-frame where i=l,2,..., N, and L is the number of scan lines. 

Regarding claim 17, prior art does not teach an active matrix display device including a 
first substrate and a second substrate confronting the first substrate with a liquid crystal layer 
there between, the first substrate having formed thereon switching elements corresponding to the 
intersection points of a plurality of signal lines and a Plurality of scan lines arranged in a matrix, 
pixel electrodes connected to the switching elements, and storage capacitors connected to the 
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pixel electrodes and the second substrate having formed thereon a counter electrode, wherein one 
frame comprises a plurality of sub-frames each comprising a write time and a hold time and a 
gray scale display is brought about by the cumulative effect of the hold times, the display device 
comprising a signal line driver circuit for selecting a value of a voltage level from values of a 
plurality of voltage levels in accordance with digital image data and outputting a voltage having 
the selected value via each of the signal lines, the number of the plurality of voltage levels being 
fewer than the number of display gray scales and a scan line driver circuit for randomly scanning 
the plurality of scan lines by scanning scan lines other than one predetermined scan line in a 
predetermined sequence in the hold time of each of the sub-frames corresponding to the one 
predetermined scan so that any one sub-frame is not written to any one scan Une more than once 
wherein one frame period is such that in each respective scan line, the writing of each of the 
plurality of sub-frames is substantially brought about and the hold time of each of the sub-frames 
is ensured to bring about gray scale display driving. 

Regarding claim 20, prior art does not teach an active matrix display device including a 
first substrate and a second substrate confronting the first substrate with a liquid crystal layer 
there between, the first substrate having formed thereon switching elements corresponding to the 
intersection points of a plurality of signal lines and a plurality of scan lines arranged in a matrix, 
pixel electrodes connected to the switching elements, and storage capacitors connected to the 
pixel electrodes and the second substrate having formed thereon a counter electrode, wherein one 
frame comprises a plurality of sub-frames each comprising a write time and a hold time and a 
gray scale display is brought about by the cumulative effect of the hold times, the display device 
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comprising: a signal line driver circuit for selecting a value of a voltage level from values of a 
plurality of voltage levels in accordance with digital image data and outputting a voltage having 
the selected value via each of the signal lines, the number of the plurality of voltage levels being 
fewer than the number of display gray scales and a scan line driver circuit for selecting the scan 
lines so that the period of the frame is NH[H-K(2N -1)]=NHL where N is the number of 
sub-frames, H is a horizontal scanning period, 1 :2:4:...:2N-1 is the weightings of the hold times, 
L is the number of scan lines, and K is a positive integer. 

Regarding claim 21, prior art does not teach an active matrix display device including a 
first substrate and a second substrate confronting the first substrate with a Uquid crystal layer 
there between, the first substrate having formed thereon switching elements corresponding to the 
intersection points of a plurality of signal lines and a plurality of scan lines arranged in a matrix, 
pixel electrodes connected to the switching elements, and storage capacitors connected to the 
pixel electrodes and the second substrate having formed thereon a counter electrode, wherein one 
frame comprises a plurality of sub-frames each comprising a write time and a hold time and a 
gray scale display is brought about by the cumulative effect of the hold times, the display device 
comprising: a signal line driver circuit for selecting a value of a voltage level from values of a 
plurality of voltage levels in accordance with digital image data and outputting a voltage having 
the selected value via each of the signal lines, the number of the plurality of voltage levels being 
fewer than the number of display gray scales and a scan line driver circuit for selecting the scan 
lines so that the period of the frame is NH[1- EK(i)] = NH where N is the number of sub-frames, 
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H is a horizontal scanning period, K(i) is the weighting of the hold time of the period of an ith 
sub-frame where i=l,2,..., N, and L is the number of scan lines. 

Regarding claim 22, the prior art does not teach an active matrix display device including 
a first substrate and a second substrate confronting the first substrate with a hquid crystal layer 
there between, the first substrate having formed thereon switching elements corresponding to the 
intersection points of a plurality of signal lines and a plurality of scan lines arranged in a matrix, 
pixel electrodes connected to the switching elements, and storage capacitors connected to the 
pixel electrodes and the second substrate having formed thereon a counter electrode, wherein one 
frame comprises a plurality of sub-frames each comprising a write time and a hold time and a 
gray scale display is brought about by the cumulative effect of the hold times, the display device 
comprising: a signal line driver circuit for selecting a value of a voltage level from values of a 
plurality of voltage levels in accordance with digital image data and outputting a voltage having 
the selected value via each of the signal lines, the number of the plurality of voltage levels being 
at least three and fewer than the number of display gray scales and the selection being carried out 
so that the degree of freedom of the voltage levels usable for one gray scale within the period of 
the one frame is two; and a scan line driver circuit for sequentially scanning or randomly 
scanning the scan lines. 

Regarding claim 69, prior art does not teach active matrix display device including a furst 
substrate and a second substrate confronting the first substrate with a luminescent layer there 
between, the first substrate having formed thereon first switching elements corresponding to the 
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intersection points of a plurality of signal lines and a plurality of scan lines arranged in a matrix, 
second switching elements connected to the first switching elements, pixel electrodes connected 
to the second switching elements, and power supply lines connected to a side of the second 
switching elements differing from that to which the pixel electrodes are connected and the 
second substrate having formed thereon a counter electrode, wherein one frame comprises a 
plurality of sub-frames each comprising a write time and a hold time and a gray scale display is 
brought about by the cumulative effect of the hold times, the display device comprising: a signal 
line driver circuit for selecting a value of a voltage level from values of a plurality of voltage 
levels in accordance with digital image data and outputting a voltage having the selected value 
via each of the signal lines, the number of the plurality of voltage - levels being fewer than the 
number of display gray scales and a scan line driver circuit for randomly scanning the plurality 
of scan lines by scanning scan lines other than one predetermined scan - line in a predetermined 
sequence in the hold time of each of the sub-frames corresponding to the one predetermined scan 
so that any one sub-frame is not written to any one scan line more than once wherein one frame 
period is such that in each respective scan line, the writing of each of the plurality of sub-frames 
is substantially brought about and the hold time of each of the sub-frames is ensured to bring 
about gray scale display driving. 

Regarding claim 72, prior art does not teach an active matrix display device including a 
first substrate and a second substrate confronting the first substrate with a luminescent layer there 
between, the first substrate having formed thereon first switching elements corresponding to the 
intersection points of a plurality of signal lines and a plurality of scan lines arranged in a matrix, 
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second switching elements connected to the first switching elements, pixel electrodes connected 
to the second switching elements, and power supply lines elements connected to the first 
switching elements, pixel electrodes connected to the second switching elements, and power 
supply lines connected to a side of the second switching elements differing from that to which 
the pixel electrodes are connected and the second substrate having formed thereon a counter 
electrode, wherein one frame comprises a plurality of sub-frames SFl, SF2, SFn, where n is a 
natural number, each comprising a write time and a hold time and a gray scale display is brought 
about by the cumulative effect of the hold times, the display device comprising a signal line 
driver circuit for selecting a value of a voltage level from values of a plurality of voltage levels in 
accordance with digital image data and outputting a voltage having the selected value via each of 
the signal lines, the number of the plurality of voltage levels being fewer than the number of 
display gray scales; and a scan line driver circuit for selecting the scan lines so that a selection 
sequence of the periods of the sub-frames is repeated cyclically as in SFl-> SF2— > ... — SFn~> 
SFl--jSF2-->...-* SFn. 

Regarding claim 73, prior art does not teach an active matrix display device including a 
first substrate and a second substrate confronting the first substrate with a luminescent layer there 
between, the first substrate having formed thereon first switching elements corresponding to the 
intersection points of a plurality of signal lines and a plurality of scan lines arranged in a matrix, 
second switching elements connected to the first switching elements, pixel electrodes connected 
to the second switching elements, and power supply lines connected to a side of the second 
switching elements differing from that to which the pixel electrodes are connected and the 
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second substrate having formed thereon a counter electrode, wherein one frame comprises a 
pluraUty of sub-frames each comprising a write time and a hold time and a gray scale display is 
brought about by the cumulative effect of the hold times, the display device comprising: a signal 
line driver circuit for selecting a value of a voltage level from values of a plurality of voltage 
levels in accordance with digital image data and outputting a voltage having the selected value 
via each of the signal lines, the number of the plurality of voltage levels being fewer than the 
number of display gray scales and a scan Une driver circuit for selecting the scan lines so that the 
period of the frame is NH[1- EK(i)] = NHL where N is the number of sub-frames, H is a 
horizontal scanning period, K(i) is the weighting of the hold time of the period of an ith 
sub-frame where i=l,2,..., N, and L is the number of scan Unes. 

Conclusion 

4. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. The following art is cited for fiirther reference. 

U.S. Pat. No. 6,570,550 to Handschy et al. 

5. Any inquiry concerning this communication or earlier communication from the examiner 
should be directed to Abbas Abdulselam whose telephone number is (703) 305-8591. The 
examiner can normally be reached on Monday through Friday (9:00-5:30). 

If attempts to reach the examiner by telephone are unsuccessfixl, the examiner's 
supervisor, Richard Hjerpe, can be reached at (703) 305-4709. 

Any response to this action should be mailed to: 
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Commissioner of patents and Trademarks 
Washington, D.C. 20231 or faxed to: 
(703) 872-9314 

Hand delivered responses should be brought to Crystal Park II, Crystal Drive, Arlington, 
VA, Sixth Floor (Receptionist). 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the Technology center 2600 customer Service office whose telephone 
number is (703) 306-0377. 

Abbas Abdulselam 
Examiner 
Art Unit 2674 
July 15, 2004 
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